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  ﭼﻜﻴﺪه 
 در ﺻﻨﺎﻳﻊ آﻟﻲﺷﻴﻤﻴﺎﻳﻲ ﻫﺎي  ﺑﻪ ﻋﻨﻮان ﺣﻼل (XTB)زاﻳﻠﻦ ﻫﻴﺪروﻛﺮﺑﻦ ﻫﺎي آروﻣﺎﺗﻴﻚ ﺑﻨﺰن، ﺗﻮﻟﻮﺋﻦ و  :ﻣﻘﺪﻣﻪ و اﻫﺪاف
ﺑﺮ  ( ﻣﻀﺮsCOVآﻻﻳﻨﺪه ﻫﺎي آﻟﻲ ﻓﺮار )ﺟﺰء . آن ﻫﺎ ﺪﻧﺑﻪ ﻣﺤﻴﻂ زﻳﺴﺖ ﻣﻨﺘﻘﻞ ﻣﻲ ﺷﻮﻛﺎرﺑﺮد وﺳﻴﻌﻲ دارﻧﺪ و از ﻃﺮق ﻣﺨﺘﻠﻒ 
روي ﻛﻠﻴﻪ ﻫﺎ، زﻳﺎن ﺑﺎر ﻛﺒﺪ و اﺛﺮات  ﻋﻤﻠﻜﺮد ﺗﻐﻴﻴﺮات در ﻋﺒﺎرﺗﻨﺪ از اﻳﺠﺎد آن ﻫﺎاﺛﺮات ﻣﻮاﺟﻬﻪ ﺑﺎ  .ﺳﻼﻣﺘﻲ اﻧﺴﺎن ﻣﻲ ﺑﺎﺷﻨﺪ
ﻳﻲ ژﻧﻮﺗﻮﻛﺴﻴﻚ و ﺳﺮﻃﺎن زا اتاﺛﺮ ﻳﻲ داﺷﺘﻪ واﻳﻦ، ﺑﻨﺰن و ﺗﻮﻟﻮﺋﻦ اﺛﺮات ﺳﺮﻃﺎن زا ﻋﻼوه ﺑﺮ .ﻗﻠﺐ، رﻳﻪ ﻫﺎ و ﺳﻴﺴﺘﻢ ﻋﺼﺒﻲ
ﻳﻜﻲ از اﻓﺰودﻧﻲ ﻫﺎي ﻣﻬﻢ و ﭘﺮ ﻛﺎرﺑﺮد ﻣﻮاد ﻏﺬاﻳﻲ  ﻃﻌﺎمﻧﻤﻚ . ﺑﻪ اﺛﺒﺎت رﺳﻴﺪه اﺳﺖ ﺑﺮ روي ﺳﻠﻮل ﻫﺎي ﻣﻐﺰ اﺳﺘﺨﻮان ﺑﻨﺰن
 ﭼﻪ ﻫﺎﺪاري ﻫﻢ از ﺗﺒﺨﻴﺮ آب ﺷﻮر درﻳﺎو ﻣﻘ اﺳﺘﺨﺮاج ﻣﻲ ﺷﻮﻧﺪذﺧﺎﻳﺮ ﻣﻌﺪﻧﻲ از ﻣﻮﺟﻮد در اﻳﺮان اﻛﺜﺮا ﻃﻌﺎم ﻧﻤﻚ ﻫﺎي اﺳﺖ. 
ﻋﺮﺿﻪ ﺑﻪ ﺑﺎزار ﺗﺼﻔﻴﻪ ﺷﺪه و ﺗﺼﻔﻴﻪ ﻧﺸﺪه  ﺑﻪ ﺻﻮرت . اﻳﻦ ﻧﻤﻚ ﻫﺎدﺳﺖ ﻣﻲ آﻳﻨﺪﻪ ﺧﻮرﺷﻴﺪ ﺑ ﺗﺤﺖ اﺷﻌﻪ و ﮔﺮﻣﺎي ﻃﺒﻴﻌﻲ
درﻳﺎ و ﻧﻤﻚ ﻃﻌﺎم ﺗﺼﻔﻴﻪ ﺷﺪه ﻣﻮﺟﻮد در ﺑﺎزار ﺷﻬﺮ ﻧﻤﻚ  ﺑﻨﺰن، ﺗﻮﻟﻮﺋﻦ و زاﻳﻠﻦﺣﺎﺿﺮ ﺑﺎ ﻫﺪف ﺗﻌﻴﻴﻦ ﺳﻄﺢ  ﻣﻄﺎﻟﻌﻪ ﻣﻲ ﺷﻮﻧﺪ.
  از ﻃﺮﻳﻖ ﻣﺼﺮف اﻳﻦ ﻧﻤﻚ ﻫﺎ اﻧﺠﺎم ﺷﺪ.آن ﻫﺎ ﺳﺮﻃﺎﻧﺰاﻳﻲ  ﻏﻴﺮ ﺧﻄﺮ ﻣﺤﺎﺳﺒﻪو  ﻛﺮﻣﺎن
از ﻫﻔﺖ ﺑﺮﻧﺪ ﻧﻤﻚ درﻳﺎ و ﻫﻔﺖ ﺑﺮﻧﺪ ﻧﻤﻚ ﺗﺼﻔﻴﻪ ﺷﺪه ﻣﻮﺟﻮد در ﺑﺎزار ﺷﻬﺮ ﻛﺮﻣﺎن ﻧﻤﻮﻧﻪ ﺑﺮداري اﻧﺠﺎم  :ﺗﺤﻘﻴﻖ روش
 ﻛﻤﻲ ﺑﺎ ﻫﻤﻜﺎران و ( kiaP) ﭘﺎﻳﻚ ﺗﻮﺳﻂ ﺷﺪه اراﺋﻪ SM-CG ﺗﻜﻨﻴﻚﺑﺎ اﺳﺘﻔﺎده از  ﺑﻨﺰن، ﺗﻮﻟﻮﺋﻦ و زاﻳﻠﻦ ﻏﻠﻈﺖ ﮔﺮدﻳﺪ.
ﻣﻌﺎدﻟﻪ  .ﺪﻣدﺳﺖ آﻪ اﺳﺘﺎﻧﺪارد اوﻟﻴﻪ ﺑﺗﻬﻴﻪ ﺷﺪه از ﻛﺎري ﻣﺤﻠﻮل اﺳﺘﺎﻧﺪارد ﺗﺰرﻳﻖ ﭘﻨﺞ ﻣﻨﺤﻨﻲ ﻛﺎﻟﻴﺒﺮاﺳﻴﻮن ﺑﺎ  ﺗﻌﻴﻴﻦ ﺷﺪ. ﺗﻐﻴﻴﺮات
از  .ﮔﺮﻓﺖﻫﺎي ﻧﻤﻚ ﻗﺮار ﻫﺎ در ﻧﻤﻮﻧﻪﺧﻂ ﻛﺎﻟﻴﺒﺮاﺳﻴﻮن ﺑﺎ در ﻧﻈﺮ ﮔﺮﻓﺘﻦ ﻓﺎﻛﺘﻮر رﻗﺖ ﻣﻼك ﻋﻤﻞ ﺑﺮاي ﺗﻌﻴﻴﻦ ﻣﻘﺪار آﻻﻳﻨﺪه
در ﻣﻮﺟﻮد  ﺑﻨﺰن، ﺗﻮﻟﻮﺋﻦ و زاﻳﻠﻦﺑﺮاي ﻣﻘﺎﻳﺴﻪ  SSPSﺑﺎ ﻧﺮم اﻓﺰار  selpmaS tnednepednI owT :tseT Tآزﻣﻮن ﻫﺎي 
  .ﮔﺮدﻳﺪاﺳﺘﻔﺎده  ﺗﺼﻔﻴﻪ ﺷﺪهﻧﻤﻚ  وﻧﻤﻚ درﻳﺎ 
 g/gn و  2/525±0/293، 0/602±0/830 ﻧﻤﻚ ﻃﻌﺎم ﺗﺼﻔﻴﻪ ﺷﺪه ﺑﻪ ﺗﺮﺗﻴﺐدر زاﻳﻠﻦ ﺑﻨﺰن، ﺗﻮﻟﻮﺋﻦ و  ﻏﻠﻈﺖ :ﻫﺎ ﻳﺎﻓﺘﻪ
ﻧﺴﺒﺖ  ﻣﺤﺎﺳﺒﻪ ﮔﺮدﻳﺪ. 1/620±0/496 g/gnو  3/411±1/942 ،0/322±0/660 ﺑﻪ ﺗﺮﺗﻴﺐو در ﻧﻤﻚ درﻳﺎ 0/137±0/651
اﺳﺖ و ﻧﺴﺒﺖ ﻫﺎ در ﻫﺮ دو  )6.4:41:1(و ﺑﺮاي ﻧﻤﻚ درﻳﺎ  )5.3:3.21:1( ﺷﺪه ﺗﺼﻔﻴﻪ ﻧﻤﻚ ﻃﻌﺎمﺑﺮاي ﻧﻤﻮﻧﻪ ﻫﺎي  XTB
  ﺑﻮد.ﺑﺎﻻﺗﺮ  زاﻳﻠﻦﺑﻨﺰن و در ﻫﺮ دو ﻧﻮع ﻧﻤﻚ ﻧﺴﺒﺖ ﺑﻪ  ﻏﻠﻈﺖ ﺗﻮﻟﻮﺋﻦ ﻧﻮع ﻧﻤﻚ ﻧﺰدﻳﻚ ﻣﻲ ﺑﺎﺷﻨﺪ.
 و ﺚﺤﺑﻪﺠﻴﺘﻧ يﺮﻴﮔ:  ﺖﻈﻠﻏ ﻦﻴﮕﻧﺎﻴﻣ ﻦﻴﺑ يرﺎﻣآ راد ﻲﻨﻌﻣ فﻼﺘﺧارد ﺎﻫ هﺪﻨﻳﻻآ مﺎﻌﻃ ﻚﻤﻧ ﻪﻴﻔﺼﺗ هﺪﺷ ﺎﻳرد ﻚﻤﻧ و  دﻮﺟو
ﺪﻧﺖﺷا. ﻲﻣ ناﻮﺗ ﺖﻔﮔ ﺖﻓﺎﻳرد  ﻪﻧازور زا ﺮﺘﺸﻴﺑ ﻲﻤﻛ ﺎﻳرد ﻚﻤﻧ ﻖﻳﺮﻃ زا ﻦﻠﻳاز و ﻦﺋﻮﻟﻮﺗ ،نﺰﻨﺑ هﺪﺷ ﻪﻴﻔﺼﺗ مﺎﻌﻃ ﻚﻤﻧﺖﺳا 
رﺎﻴﺴﺑ ﻚﻤﻧ ود ﺮﻫ رد ﻲﻟو ﻦﻴﻳﺎﭘ ﺮﺗ زا زود ﺎﻜﻳﺮﻣآ  ﺖﺴﻳز ﻂﻴﺤﻣ ﺖﻇﺎﻔﺣ ﺲﻧاژآ ﺲﻧاﺮﻓر )U.S. EPA( .ﺖﺳا  ﻦﻴﮕﻧﺎﻴﻣ زود
ﻪﻧازور  وﺮﻄﺧ ﺖﻓﺎﻳرد ﻲﻳاﺰﻧﺎﻃﺮﺳ ﺮﻴﻏ تا و ﻦﺋﻮﻟﻮﺗ ،نﺰﻨﺑﻦﻠﻳاز زا ﻖﻳﺮﻃ فﺮﺼﻣ  ﻚﻤﻧ و هﺪﺷ ﻪﻴﻔﺼﺗ مﺎﻌﻃ ﻚﻤﻧ ﺎﻳرد ياﺮﺑ
 كﺪﺻ50ما  و95 داد نﺎﺸﻧ ﺞﻳﺎﺘﻧ و ﺪﺷ ﻪﺒﺳﺎﺤﻣ ماﺮﻄﺧﺮﻃ زا ﺎﻫ نآ ﻲﻳاﺰﻧﺎﻃﺮﺳ ﺮﻴﻏ تاﻳﻦﻳا فﺮﺼﻣ ﻖ ﺎﻫ ﻚﻤﻧ ﻦﻴﻳﺎﭘ رﺎﻴﺴﺑ 
ﺪﺷﺎﺑ ﻲﻣ  ﺮﻄﺧ ﻚﺴﻳر ﻲﻠﻛ ﻲﺑﺎﻳزرا رد ﻲﻛارﻮﺧ يﺎﻫ ﻚﻤﻧ ﻢﻬﺳ ﻲﻟوBTX .ﺖﺴﻴﻧ ﻲﺷﻮﭘ ﻢﺸﭼ ﻞﺑﺎﻗ ﻲﻳاﺬﻏ ﻢﻳژر ﻖﻳﺮﻃ زا  
يﺪﻴﻠﻛ نﺎﮔژاو: ﻦﻠﻳاز ،ﻦﺋﻮﻟﻮﺗ ،نﺰﻨﺑ ،ﺎﻳرد ﻚﻤﻧ ،مﺎﻌﻃ ﻚﻤﻧ  
Abstract 
Background and Objectives: The aromatic hydrocarbons of benzene, toluene and xylene 
(BTX) are widely used as organic chemical solvents and are transmitted to the environment 
through different ways. They are volatile organic compounds (VOCs) damaging to human 
health. The effects facing them include changes in liver function and adverse effects on the 
kidneys, heart, lungs and nervous system. In addition, benzene and toluene have carcinogenic 
effects and the genotypic and carcinogenicity effects of benzene has been proven on bone 
marrow cells. Sodium chloride is one of the most important and widely used food additives. The 
salts available in Iran are mostly extracted from mineral deposits, and some are obtained from 
the evaporation of saline water by the sun. These salts are supplied to market like refined and 
unrefined. This study was done to determine the BTX level of sea salt and refined table salt 
available in the Kerman market and the calculation of the non-carcinogenicity risk of these was 
done by intake of these salts. 
Methods: Seven brands of sea salt and seven refined salt brands available in the Kerman market 
were sampled. The BTX concentration was determined using the GC-MS technique provided by 
Pike et al   with some changes The calibration curve was obtained by injecting five work 
standard solutions prepared from the basic standard. The calibration line equation was used in 
salt samples considering the dilution factor of the action criterion to determine the amount of 
contaminants. using the T Test: Two Independent Samples with SPSS software was used for the 
comparison of benzene, toluene and xylene available in sea salt and refined salt. 
Results: The concentration of benzene, toluene and xylene in refined table salt were respectively  
calculated  equal to  0.206 ± 0.038, 2.525 ± 0.392 and 0.731 ± 0.156 ng / g, , and in sea salt 
0.223 ± 0.066, 3.114 ± 1.249 and 1.026 ± 0.694 ng / g, respectively. The BTX ratio is for refined 
salt samples (1: 12.3: 3.5) and for sea salt (1: 14: 4.6) and proportions are close in both types of 
salt. The concentration of toluene in both types of salt was higher compared to benzene and 
xylene. 
Discussion and Conclusion: There was no statistically significant difference between the 
average concentration of pollutants in refined table salt and sea salt.  It can be said that daily 
intake of benzene, toluene and xylene through sea salt is slightly higher compared to refined 
table salt, but in both salts, it is much lower than the reference dose of the US Environmental 
Protection Agency (U.S. EPA) . The daily mean dose and non-carcinogenic risks of benzene, 
toluene and xylene were calculated through the intake of refined table salt and sea salt for the 
50th and 95th percentile, and the results showed their non-carcinogenicity is very low through 
the use of these salts but the share of edible salts in the overall assessment of BTX risk risks 
through diet cannot be neglected. 
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